In the most extensively studied noncanonical C. elegans pathway, the daughter with lower nuclear POP-1 is an early embryonic cell that produces endoderm (intestine). Its sister cell in a wild-type embryo retains high levels of nuclear POP-1 and produces mesoderm (muscle). In the absence of POP-1, both daughters produce endoderm, while in the absence of upstream Wnt pathway components, both daughters have high nuclear POP-1 levels and produce mesoderm. Another asymmetric division, of the T neuroblast in the male tail, produces one epidermal and one neuronal precursor. In all three divisions, Wnt signaling promotes the reduction of nuclear POP-1 in one daughter. However, in contrast to endoderm induction, inactivation of upstream Wnt pathway components, or POP-1/TCF, results in the same outcome: both daughters adopt the fate of the cell that normally retains high nuclear POP-1 levels. Therein lies the paradox: both high levels of nuclear POP-1 and its near or complete absence promote the uninduced fate. A partial reduction of nuclear POP-1, in response to Wnt signaling, promotes the induced fate. As first noted for the T neuroblast division, it must be the activity, rather than the quantity, of nuclear POP-1 that is important (Herman, 2001 ).
This The general significance of this discovery remains unknown. SYS-1 is not required for endoderm induction, and the noncanonical β-catenin WRM-1 does not appear to influence the T neuroblast. Furthermore, the SYS-1 sequence is novel, and while homologs exist in other nematode species, they are not apparent in other animal phyla. Indeed, nematodes remain the only animal known to encode three β-catenins, in contrast to the single orthologs found in other animals, and C. elegans β-catenins are the most diverged known, with only 20%-30% amino acid identity to vertebrate family members. β-catenin from Hydra, one of the simplest metazoans, exhibits 60% identity. Nevertheless, the discovery of SYS-1 makes it seem likely that functional β-catenins, not apparent from sequence alignments, will be found in other organisms. Indeed, recent studies have shown that an ortholog of the LIT-1 MAPK regulates Wnt signaling in zebrafish (Thorpe and Moon, 2004). Surely this pleasing form of noncanonical Wnt signaling operates not only in nematodes but in other animal phyla, too.
Bruce Bowerman
Institute of Molecular Biology University of Oregon Eugene, Oregon 97403
